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1020010047459 #^ 1?*}: 2001/11/27 

[ASM] 

7^]^, 71* ^Hl ^iflE.* ^#^171^ l7fl^M- ^ 27fl 

^« 1^ ^*Hr ^14, l*i<£% ^oHl ^1 I7fl^# #Sfl 

*Rr ^-741^, ^fHfl^l- l-^fl = # 71^ ^1 37fl^« ^ 2?AQ%- 

71^ S.^ i^-W. 

[tflS.5.] 

£ 3e 
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1020010047459 %% <Q*}: 2001/11/27 

$)o}&\ eflt sfl^l^l^ all S« 0 >^ {method of fabricating wafer level package} 

£ la xfl^l £ ldfe #Hfl^ ^ ^HH 4^- *M*I eflls] sfl^*]^ afls ^g- 

£ 4a 5. 4f^r ^-^^ x}^ ^Al^ofl nj-s. 2fl7l*l<*] *\] 

S. 5a ifl^l £ 5e^ £ ^ ^HH ^H^ efl^ sfl^x]^ 

300. 7]^: 313. ^sfl = 

314. iLS^- 342. 3H*i2^ r 

316, 320. 318. ^^tifl^i 

330. 5=*H3 # 
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1020010047459 #3 ^x}: 2001/11/27 

[^33 -=-2}] 

<io> ^- 3)j (package)^] ^lS^lH %SLsL, Jitf ^l^Tfl^ *)1 

^•Hfl^l ^^8: ^tt nfl* ^ e)^J (metal sputtering) ^ #oH sfl^^l 

Sl-^H l-(ball)* #3 3 £.5. ^ oi^ ^flols] ( waf er 

level) ifl^^^ ^la^^l ^rtb ?Hi=r. 
<n> «>£^^>^ *Ms|<sJ ofl <^ ^(chip)^- ~L 

^(sawing)-g-Bm cf-S-, ^-S]^ ^-fr ^ = (sheild)^ (molding)^. 
sq^-^ #7iq- atb ^-¥-3 fl^j. 5^1- 

^-aj-tl; 3Jfl7l^l (package) ##3^x}. *K£*ll sfl?]^ ^ e]j= 

^JEL iE^b 4ef 91^}, ^1^1^ sfl 

71*1^ tfl^ ^^-g; ^o] *>*1*K^ 3715. #^^Solrf. 

<12> oje^ ^1 o] 5^ gflig 2fl7l^l^ ^. ^^t!- i^Xmicro device)^. 

^Sr^M 51^.71^1 &°Ho} * ^1^3] -B-g-^m. 

<13> ^eflo^ <y ^Al^ofl rcfs $ | ols] ^ sfl^cq £ la £ i e 

<14> £ la tfl^l £. ld^ #sfl^ <|3 ^*HH 4^ eflt^l *iM*l£| ^ 
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1020010047459 <Qx}: 2001/11/27 

*t id*), «h£*ll 7)^(100) afl l^^^(H6)-i- ^, SSel^zi 

^(photolithography)^! ^tb <€*1*H ^^^-(112)# 

7)^r ^ 17^^(117)1- ^W-. 

<16> #7] ti>£^l 71^(100)^]^ W^*l) Cf^Sl ^ = (112)^-01 Zj-Z}- ol^£]^S. 

^£)<H*) ^4^(H2)# *>°H iLJL#(114)o) g<^^ o^4. 

<17> ^-71 ti>iE^7l^:( 100)^1 ^ ^4^-(H2)» ^l^ltr ^-^°] <&±± 

% $X°M, -g^Sfe ^7fl^ TlHjE;^ 7fl3flAlEi ^ -g- 

<is> zi cfw, £ lb 6 )) w>sf ^ol, ^ ri<£#(ll6) ^tl]^- ^ 

* ^B^t sputtering) 1 ^ ^zj-ig. ^ i 7 fl^(117)# 

(112)2)- ^^£l£^- sf)€ ^^Hr* 5 ) ^^Hfl>a(118)-i- $^3h=r. 

<i9> ifl*mi-5i(ii8)* (112)14 <£^_s\ji <a^7> ^Tii <s#^ 4$) 

°H*r ol * 7^ S-^^l-ol JMr^fe- #€H.(ball landX*^ ) 7 > 

<20> o]^, 5. i c oj] ha}^ w}<2f £o], l^<a#(H6) ^Hl *HlN)4i(118),§- g£ 
^ *fl 2^<£#(120)^gr ^*rth4. ^eJJH ^1 2^^^(120)<^1 =ES.3dfcn2)-sH <5) 
^ 4H*H *11 27fl^-4(121)S ^ 

<2i> tf^-, £ ld^fl h><4 £0], 2711^-4(121) -3M #c)l-(solder ball) 

^-2) 1:(122)# ?>^l7lo) 2fl7lxl ^1^ ^th}. 
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1020010047459 2001/11/27 

<23> <lA>ols. A "|^^. ^1 *J ^1 ^1 <H ^13^ ^-T", ^^Ml 

o] 3fl7l*l €M£o]l^ ^l^^o] ^-^l^ol o^Cf. 

< 26 > ^eflo] c}^. ^Al^o]] rtfs- $1 ol^ sfl7l^l^ «o^* £ 2a vfl*l £ 

2e» ^4. 
■ i7t- -^27> £ 2a ^-MS 2e^ ^sfl^l tf€- ^^l^Hl 4^- ^1°!^ eflt^ ^l*]^ aflS " ""*<*< 

«>^- «>£^ 71^(200) ^Hl l^^^(216)^r f^^r ^, ^3fiJ= 

(212)» 7) sflig ^z^o} ^ I7fl^(217)» 5-^5. 214 

<29> tiVE^ 71^(100)^8: #7] ^^"^ ^2fl ^ ^Hl^f -§-<Hs>t}. 
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1020010047459 %:% H*}: 2001/11/27 

<so> cf-g-, s. 2b<^l w>^- ^1, *fl l^^f l (216) #<*fl ^^lw^- ^e^s} 

^ ^, *n i7ii^(2i7)# a mmn^ 

(218)-i- 

<31> ol^, £ 2c°fl 3E*1€ w}^- *k°), 4 1^<3#(216) 1*11 1^11^(218)* 

^] 2^^f^(220)* ^^Jl, *ll 2^^^(220)51 1: 
^H— ^ *fl 27fl^(221)» 

<32> zis^Jl £ 2(H £*1^ w>Sf ^o], 2 ^<g^(220) ^J^M^-i- i^E]^ 

^, 27fl^-f-§ -i]^^ ^ 2*11 M ^1(222)* #7] 2 

^m«B^i(222)^- ^1 1*11 iNl^I (218)1: ^ ^ 2fll= (212)^ S^^. 
<33> cf-g-, £. 2e<>11 «>5f ^ 2*11 iN]^ (222) #(230)* ^ 

<34> HZ\^, #Sflol t}-g. ^AHl^A^ 23H1 ^ -^Jo] ^1 ^ ^ ofl 

°im ^* oi^c> ^ ^ ^ ^.^oi 

^##*l^-£-*ll^<>l sasm. 

[^Ol Ol«JlX> 71 aZf^] 

<35> olofl ^71 ^Efl^l §-^l^-g- «*>7l <£#^ %°-3-, 

sl eflt sfl7l^l^ ^lS^^- ^ll^-^l ojr}-. 

<36> ^- r}^ -H-*^ *ll# i^E^ ISIS 3fl7l^l ^ 

* ^ 5U^r 3lt sfl7l*lsl ^ls^* ^ll^^l 9X^. 

29-7 



1020010047459 #^ <y*>: 2001/11/27 

[*^^ ^ g *}-§-] 

^1 I7fl^sq- 1-^= $-8* ^tb 27fl^# l^^^^r ^ 

<H1 ^] 37fl^^ Ir-i: #31* nMd^fe 

<38> 5£*h ^ofl Oj-e. <%} 0] 3] efl>i 3Xfl7l^l^ ^]S^^r -#^#4 1=H^ 

^2=7} *§^£ 7} *fl^Rr #31 7]^ ^2f|=# ^^71^ *fl 1 

7fl^# ^ *fl 1^^^ ^*Kr #31^, *l) l€^#^ ^^^l 3H*i 

3m, *il i^<$.%- *il i7fl^» **fl ^3fl^ <§^ls ^-sq^r^l 271]^- 

3<H 5fe nfllHl^ ^*Kr #3lS}-, S^, *3U= 

# Til 37fl^# 2^^## ^*Rr #31^, -i-^JEL ^1 3 

7fl^2f ^#£151^- S.^ !:# °>*W 71 ^ ^7111- if-^H ^3^r ^ *)] 

<39> ZL^Jl ^. ^-tgofl Uj-^ ^flolsl gQig 2fl7l^5l TllS^^r ^^<^1 

^^^-7} 71^ 7^<5Rr #31^, 71^ ^Hl ^2fl<=» l€<£ 

f^-i- ^*Rr #31^, l^^#ofl *><q^ S ahi <^ ^1^^-i- ^^S> 
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1020010047459 2001/11/27 

2*> SAHl ^tb ^4^^r *L<8*H°} *)1 27fl^ 

^*Rr #31 Sf, *)] 1^<£# #o)j ^) I7fl^# J§-f$\ ^3rfl^Sf <a^s <£ 
4 27fl^# 1-31j=# ^M^* M*Rr #7}l2f, iflfH) 

l;iffl = # i^#Al 71 37fl^« ^ 2^<S## ^*Rr ^TflS!}-, 

^oHl 37fl^2}- ^^s)£^- m.^ oVaj-Al^l^ #7111- Sf-^H 

7> 7l^r# *fl^Kr #71121-, 7l^r ^6)1 1*> ^SE^ZI^-SHl 2]^ ^Zf 

Sl^^H 2^#Al7]^ *fl 1711^1- 7># l^f-fr ^^Rr 

#3l2f, ^1 l^9if^ qj^ <8eH 2*} X£s^zz.el3iHl 2]^ aiz^;§-§- ^1*3 

*H It^H. ^ 27fl^# ^*Rr #7)1 2}- , #ofl ^ 1 

7fl^~I- ^ ^ = 2}- ^jjL ^^H, 27^^-1- pfl 

^*Rr #71121-, pll^-yfl^^- ^s}, ^-^ = #-=-^#^1 ^1 37fl^#^<:; 

3Kr 2^^^ ^*Rr #7112]-, -g-ifflJE. 4H1 *ll 37^^-2]- ^S^s 
^ o>3VAl7l^ #7111- ^51^ 3 -fr *ll 4^ 

<41> o)S}, ^tgsj a>^tt ^-S^H #4*1 ^*># 

<42> £ 3a ^*1 S. 3e£r 1^2} <H ^a^h ^oi^) 5fl7l^2) ^s^- 
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1020010047459 2001/11/27 
<43> ^ ^AH]ofl 4s <%)o]v\ efl^ sfl^o] £ 3a<>fl 

^o], nl^, 71^(300) ^H] 1^^(316)* ^^4. °1 *\) 1^ 
^(316)2} ^ tr^ jT^-^ #B]olnl = (p 0 i y i mide ) S; 71^(300)^ 

i^lit ^^W^l iIe|A ^-s}-g- <3^vg- tVcf. 314 

^ = (312)1- A>o]s. l-S^fjl flfe lisff SLAl^j- ^ojt}-. 

<44> 1^<S#(316) |3fl = Sf tfl-g-^ ^« }n#Al7l^ ##^2j)li(*l 

£^D* *§^*Kn, °l-g-^M ^1 l^<g#(316)^- *)]7i 

^3fl£L(312)S ItS^lfe l7fl^(317a)# ^3^*4. 

<45> 0)0], ^V^-nV^Bi^ aflT^j-ul, ^ 1^^#(316)^) 7]^ 

3(340)* o) D >i3(340)* <>l-§-*H 1^^#(316) 

^ SA>(342)# ^^^-cf. o] nfl, eflo]^ oflui^^- 0.1~2Joule ^ S 

<46> tfo., 5. 3b°fl Wf^ £ol, 5|1 ^ S AH1 o^fl ^ l^^^ (316)o1 l ^ 

#3 *fl 27H^(317b)7> #7l 27fl^-(317b)^r °1 ^.g. ^ 

<47> #7HH f I7fl^-^ ^Si^ZLi^ ^ofl ^«fl iL^M", 
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1020010047459 <^7>: 2001/11/27 

<48> 0)6] t £ 3c 6fl 3EAl^[ :£oj, ^ l^^#(316) ^H] IH^lw ^9] =■ 

rtsjE^SH ^, XI l7fl^- g X| 27fl^» ifl 

<49> Dfl^-afl^CSlS)^: X| I7fl^# -§-*fl ^2]]J=(312)<2}- <$^S\u), 

Xl 27fl^^ tfl-g-^ ^ 7 > o]* ^-ol oV^sj^ l.^c(3 21 )7> ^T}. 

<so> ZL^i £ 3cH ^-ol, *)1 1^<^#(316) ^l^-tifl^(318)^- 

1^ *0 2^^#(320)# ^-71 XI 2^^^(320)^.5.^ X) 1^<^ 

(316)4 ^ ^^91 ^ JL^£\ #e)o]Dl^.7> °l-g-^lcf. 

<5l> ol ^| 2^<g^(320)^ ^#A}7l£^- "fllNl 

^ 1:^= (321)1- ir.#A]7l^ XI 37fl^(322)# 

<52> >S-7l Xl 37fl^(322)fe Xl 2711-T^litf. ^ d 3711 ^ , »} 

U-*|S»fl^ o] * ol-a}-^ £ ^ ^.4 ^ ^o. ^^^cf. 
<53> #7] 37fl^^-(322)^l ^Sfl iv§^ X|^Ufl<3(318) o) J£^^ 

lr°l ^€ 1-^3=7} ^cf. # 7 1 XI 2^<3^(320)£r XI^HH>?d(318)-g- jslJl^M 

<54> o]^>^ f 3E. 3e°fl £Al€ u}<4 ^-©1, XI 37fl^ #ci 1- 

#(330)* tb^l^l^. 4 v 7l l-(330)^r *H X)^«fl^d(318)5l -i-iffl 

- XI 2^<£#(320)s] XI 3 7fl^^ ^^JiJ-lE ^#^^1 4^ 
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1020010047459 ^ <£*y : 2001/11/27 

<56> £ 4a tfl^l £ 4f^ €• 4€- ^a^H i4€- <|o1se) eflf^ bJJ^o] 

<57> 4a ^Al^ofl 4a ^ ol3l g,]^ 4 £ 4a«^l £ 

W>5>f ^o], 7l^r(400) ^1 71^01 AE^)A| ^Al7l7l ^ 

#2)~§- 1^^#(416)* 
<58> ^ 1^<S#(416) ^-ofl ^^ = (412)^- ifl-§-^ J^#Al7l^ ^ 1 

n}^£L(440)# ^Aj^JL, oil- ol-g-^c^ ^ *).<q^ ^A}( 442 )# aJa^i}. 
<59> Aj. 7 l I*} *}<21A] SA>(442)^ = (412)51- ^1 1^9i#^l «>^^7> 

*1 SA>£] £ ^ 500~3000mJ/cm2 ^H^^fl tflofl^ ^A^t}.. JE^S 417a - 
*0 1^^#(416)^ $a<>H ( 1^ ^^0} ^a}^ j£Al^- 3HcK 

<60> olol ( £ 45^ ^Al^ w>s). ^-ol, ^ ip}A 3t ^tb^. 

<61> ZLBlJl ^X[ 7 \ AjX|£ *|] l^«g^ (416) A oH l i7^»|- ^^Al 

71^- *ll 2n}iHf ^^^>J1, oil- ol-g-^o} i^^ol^j ^(446) 
« ^7l 2*\ 24(446)^- 100~2000mJ/cm 2 °HH*1 *§$\ ifloJH 



29-12 



1020010047459 ^ <^ >: 2 001/ll/27 

<62> JE^Jr 417bfe 41 1^^^(416)^11 &°H, 2*} 7>^°1 ^A}5± JjL^-g. 

<63> cf-g-, £ 4c<Hl JEAjsJ w>sf ^o], 4| 2^i3f ^T^t}. 

<64> h^ji 2 *> 2iX[ 7 \ ^X\# 4| l^<a#(416)^r 41 l7fl^ 

^-(417c)^ 41 27fl^(417b)» ^^^4. ^-7] 41 27fl^(417d)^ o] ^ ^ 

<65> ojol, 3E 4cHl w >4 ^-o], 4] l^<^^(416) >JH ^-g- ^B^ig. 

^, l7flnF^ 41 27fl^# 4]€ *JzJ-*H ^^-a(418)* 

<66> a 0 v 71 41lNl^(418)£: 4) i^<a#(416) 41 I7fl^# -f-sfl ^41 = 

(412)^ <U*\]S. <&&$v\, 41 27fl^<4 tfl-g-^ Jfifl^. ol * £ ^ ^.o] o>3}- 
€ 1-^^(421)7> ^cf. 
<67> £ 4e ofl ^ £ 0lf ^ i^^* (416) ^-ofl 41^11^(418)* 

^ 2^<S^(420)* $^#tf. ^71 41 2*|<3^(420)£- i««ll^(418)* ^.5:^71 
W. °1 ^, 1-^^(421)1- i^frAl ? 15LS. ^ 2 ^^#(420)* -^1^ 
*H *fl 37fl^(422)» ^^tb^f. ^-71 41 37fl^(422)^r ^1 2711^-iLt}- ^ 
cl 3711 ^3°), wV^^Tll^, S.^i ^ ^ s.^ 

<68> # 7 ] 41 1( 4] 2^^^(416)(420)^1 ^fllSr JE^ ^^o)u)EL 
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1020010047459 #^ <H*>: 2001/11/27 

<69> t}-g-, £ 4 fofl tea]^ H>Sf ^o] f ^1 37fl^^-(422) !-(430)# 

#2^1*14. ^-71 l:(430)£r, <&3- ^ofl, x^o] Dfl^til]^i(418)^ = 

(421)ol JfaJ-sU, #^o] ^ 3711^^ 3#£)<H ^-^4 

<70> ^7] 2^<g^(420)^ *fl 37fl^-^ 5=<sM0 ^(430)^1 Ir^^l 

<7i> ^ ^<H] 4^ ^H<>JH£r *)} l££f-fr 

cfs. o^^H £]*fl i^*}^ A^([H]0)^^ *fl 1, *1] 27fl^l- 

f7^4. a^r, ^ *fll2- 15) ^tiV^ofl ^E}- 

*lM^ 31 Sfl7l^l ^ ^SfSlcf . 

<72> £ 5a £ 5efe S 4€- ^AHlofl ccf^ ^oj^ efl^^ ^ 

7))^ sfl7l^5) ^lS^^£ol4. 
<73> ^- it*&0{ a ^ ^*HH rcj-s. q ]0 }2\ eflig aH^wJ-ig:^ £ 5a^} 

S.X\Q ;£oj ( 71^(500)^0)] 1 ^o^*( 516 )o. ^^eVcf. o] 3^ f 

(512)1- ^ i^^#(516)^r ^ I7fl^(517a)l- 

. ^HH, *fl i^<£~( 5 i6) ^ i7fl^Jf(517a) ^ -g-^^lfe £ ^ofl 
<a -g*H^|- #^§>4. 514^ ^ = (512)1- a>o]1- 6fl^^J7 oi 

JijSL^-fr £A}^ ?H4. 
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1020010047459 %;% <y*}: 2001/11/27 

<74> zlz]JL *fl 1^^(516) ^Hl #^n-Sr ^, ±% ^ 4^ 

^-^sfl^(540)-g: ^g^tf. 

^(516)* ^zJ-*H *H 27fl^(517b)# 2j| 27fl^f(517b)^ 

°] ^ ^* ^.^c^^ojcf. 

<77> ZL^JL 1^^^(516) ^H) iH^lir* i^E^tb Jpi, l7fl^-<4 

27fl^» itJE^j- 3fl^ ^m«fl^(518)# 
<78> ^1-71 nfl^-afl^( 518 )^. ^ l^o^^(516) -ibHH I7fl^# ^ ^3fl£. 
(512)^ "S^sM, 27fl^Sf tfl-g-^ ol 3?.°] ^-z- 7^ ^ 

^=(521)71- ^cf. 

<79> £ 5d^l ^o} ( l^<a#(516) ^Hl ^1^^(518)^- £5Mt 

it«fl^l iLJL-§- *ll 2^<3#(520)^- *ll 1^(518)^ #3U=(521)S 

• ; 7|£-s- ^z]-^ 37fl^(522)» ^7} z\) 3 7fl^f(522)^r *fl - 

27fl^^-^.c} Cl 37)1 ^^H, Hl-^^Tfl^, 3E^ 1-4 ^ ^ 

<80> ^-7] 1, 2^<3#(516)(520)^ Tfl^S^r 4\<# 5E^r JL^2] ^o)tj]^ 

7} ol-g-^rf. 
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1020010047459 #^ 2001/11/27 

<8i> cl~§-, 5. 5e*\) 3**1 € , *f| 37fl^(522) ^Hl 5L&s§ ^-(530)^ 

^r^l^lcf. ^7] 3E#^ l-(530)£r 9}^ *]*\] ^lll:tifl^l(518)^ #€=-(521) S. 
^ ^ 37fl^^ ^^^-5. ^^S)^ ^^A^ ^-^cf. 

1, *H 27fl^-^-» ^1 1, A 27fl^l- ^liHfl^-§- 

^1 tall 31}- E.£J$ -g-^o] ^Hgtf. ^A] 

^^A]7H -S-€([HIO)i§#<y l7fl^Sf 27fl^l- ^*fcH f H $H) p)} 
<84> Z1B]J1 *)1 2^^^^ ^ 37fl^o11 ^Sfl ^HHfl^o} ^- ^6\) : o*^ ■ 

<85> ^th ^.g. <^ ^ is\ ^til^oll irj-el- ^o]s] 

<86> 7lEf, ZL Jl*l«- «a^>^l ^3HH l^-^l-Tll 
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1020010047459 #^ 2001/11/27 

l] 

^7) 7]& ^Hl ^-71 ^afljEL* J^A] 7] if l7fl^f<4 ^ 
^1 27fl^# £fe l^^Sr *g^SRf #7]]^, 

^7) A] m<£%- ^H] #7} I7fl^# #7l ^Sfl^ ^lsL 

^7] A] 27fl^-# iH ^fNl-id^i- 

A>7] gi), ^-7] 71 if 37fl^# £fe 2^ 

*§^sKf ^Tflsq-, 

#7] l-5fflS. tfofl ^"7] 37fl^<4 g-fr ^l^Ml 7] if 

2] 

*fl 11M &<H*i, #7] *fl 1 ^ »1 2^^^ #&)o]n]^§ 
3] 

*)] HM Si^l, ^J-71 *f| 37fl^jMfr #7l 1-4 3-^ ^ 
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1020010047459 ^ ^^>: 2001/11/27 
[^T 1 * 4] 

Xl l^N &<>H, #7l Xl l7fl^Sq- #7} Xl 27fl^^ #7] X| 1^^* A-] 

5- 4^" ii%A] 71 <X tg^E)^- ^-^^-5. ^Olsl 31 if 3)1 71 

^1^1 XI su-u. 

[^T 1 * 5] 

XI 1^1 &<>H, #7l XI I7fl^^ #71 XI l^f^l SSBl^ZLBl-^ofl 

31^1 ?1<X ^#5^ ^ £^)o S ^ %]o]tf 3fl ^1 ^1 o) ^ 

6] 

XI 1^1 Si<X^, #7l XI 27fl^^ #7l XI 1*3<2#°11 eflol^ s^Hl 3 th 
7] 

XI 6*^1 XH^i, #71 SA>s)^ sflolx-1 ofli^l^ 0.1~2Joule/cm2 91 ^ ^- 
$ SL3, ®) o) si efl ^ XI 71 *1 XI 2:^ . 

[3^8- 8] 

XI 1%H1 &<X*1, #71 XI 27fl^f^ #71 XI l^f^l saHI 21 tb ±) 

^^-$r ^l^Al7H ^#S)^ ^)0 S *| <X 3) efl ^ XJ 7l ^ 

Hi. 
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1020010047459 <£*} : 2001/11/27 

[^t 1 * 9] 

*fl 8%H1 Sl^H, #7] ^l-E]^ x}<q# 100~300mJ/cm 2 ^^)o] ^ 

[3^8- io] 

[^T 1 * 11] 

*fl i%H] sa°H, #7] *fl i * *n 2^^^ -n^-si #^oin]c§ 

12] 

# 7 1 7]^- #ofl ^sfl^-I- ^#A]7l^ ^1 I7fl^# ^ 1^<3# 

* ^*Rr #7fl<2}- ( 

#7] ^1 1*1 A oH] #7] l7fl^» #7] ^sfl^Sf <g*flS 

^H, ^7] 27fl^S 3<H 5Hr ^*}^ #7)1 <4, 
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#7] 1-31 J= #ofl #7l *)) 37fl^^ e}^}?)^ 

*IMs| 31 1 s4M*]£| 

13] 

*fl 12%H1 5^1, # 7 ] *fl I7fl^^ #71 ^ 1^<3#<>)1 SSBl^HB^Ofl 51 

tlr ^^-fr *!«8aH<H ^s)^ %-§r $)Hs) i\M ^71^1^1 

14] 

*)) 12^ofl 9l°]*\, #71 *fl I7fl^^ #71 afl l€<£f^l eflo^-l 3iA}6\] 

15] 

*)1 12# tfl^l *)1 14*J-<*)1 5a°H, ^"71 *fl 1711 ^-sq- #71 z\) 27fl^f^r #71 

Si 30 ifl 471^1^1 ^fla^. 

16] 

*)1 12^1 &o^ ; #7l SA>sl^ ellol^ oflui^l^ 0.1-2 Joule/cm 2 <?1 

*>fe ^l^lSl « 47l*li£) ^flS^. 

17] 

*]} 12^1 91^*), ^71 3711^^ #71 *)1 271]^ ^-^.4 c] £1711 *8^3 
^ ^-i- ^HJAS *Rr *JM*| « 3fl 71X1^ ^S#^. 
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18] 

12^1 5a°H. ^7] Tfl 37fl^^ ^7} 51*1^ ^4 fgA£ 
19] 

*)1 12^H 9X°]M, ^-7] ^ 1 ^ ^1 2^<a#^- i&^r Jl^ u);eL# 
20] 

W^l ^2fl = 7 > 71^-* Tfl^Kr ^2}-, 

^•71 7)1 1^<£^°\] 1*} SAHl *l*8*H ^ 

= !- ^#A]7l^ *j) I7fl^# <§^Rr #7)l<2h 

^"71 7)1 l^<d#^ <^ 2*\ 
*l7H ^«}- 7)1 27fl^# 

#71 7)1 1^<3^ ^Hl ^"71 Tfl I7fl^# 2§-n ^7l ^Sfl^c^ 
3*1, ^ V 7l 7)1 27fl^-*M- 1-^ = 1- ^ ^^tiflAjo. C^l^, 

^7l D)ll-Hfl^# ^51, A oM 1-^ = 1- ic#Al7l^ 7)1 37fl^l- ^ 2*J 

#7l l^JEL ^-o)l ^. 7 ] ^ 37 fl^LtL<4 ^s^jl ^ o>a}-Al7l^ 

^•TflS i^tb ^H^l 5)1 1 Sfl7l^l^l ^1^^. 
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21] 

*fl 20*8-4) 9X°]*\, #7] 1*> ^ 2*V 24^ *]S. t\-^ oflui^l^o.^. 

^3* ^ °_5L *Hr *lMsj e(I ig *\)2i^ . 

22] 

20%H &<>H, #7] 1*> *>iq*l 50~3000mJ/cm 2 <*IM*l#o..£ ^1 

23] 

20%H1 5U°H. ^71 2*} 24r 10~2000mJ/cm 2 ^ oflt| # 0.3. *L 

24] 

*)1 20^1 #7l 37fl^-«Hr #7) *S\ 27fl^ ^14 371] ^3*r 

25] 

*fl 20^] ^^Ai, ^-7] 27fl^^ #7] ^ ^QJ ^~g- ^-S.^. ^ 

26] 

*)1 20^H1 5£°H, ^7] *fl 1 * 2^^#^r SE^r Jl^ #sHnl=i- 
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